Background: HIV and other blood borne infections can be transmitted through the use of improperly sterilized and disinfected sharp equipments. Methods: A cross sectional study was conducted from January to June, 2010 to assess the potential risk of HIV transmission in barbering practice in Ethiopia from public health and microbiological perspectives. Barbers in barbershop were interviewed using pre-designed questionnaires and check lists were used to evaluate barbering practice. Microbiological data from tips of the sharpener before and after the barbering was collected and processed as per the standard procedure.
Background
HIV and other blood borne pathogens can be transmitted from one person to another through the use of nonsterile needles, syringes, and other skin piercing equipment like blade and invasive instruments [1] . Proper sterilization of such instruments is therefore important to prevent HIV transmission. HIV is very sensitive to standardized methods of sterilization and disinfection and method designed to inactivate other virus such as hepatitis B virus [2, 3] .
Barbershop is one of the places where there is frequent use of some blades often without proper sterilization and the clients' face and skull skin can be scratched and may be cut by sharp equipments during shaving of their hair. In Ethiopia shared shaving equipment in barbershops are commonly practiced. Accidental scratch by sharp equipment in barbershops may create an opportunity for microorganisms, mainly HIV and other blood borne pathogens, to enter to the body easily and cause serious health problems to the clients [4] . In this case, it poses potential risks in the transmission of HIV because of the possibility of skin piercing injuries. Sterilization and/or disinfection in between shavings using sharp equipment will kill potential infectious agents and will prevent disease transmission among clients [4] .
Heat is the most effective method for inactivating HIV and other blood borne pathogens. Methods for sterilization and high level disinfection based on heat are therefore the method of choice. High-level disinfection by boiling is feasible in most circumstances, as this requires only a source of heat, a container and water. In practical and field settings, high-level disinfection with chemicals is reliable. High level disinfectants which are effective for inactivating HIV are sodium hypochlorite with 0.1-0.5% chlorine, 2% chloramine, 70% ethanol, 70% 2-propanol, 2.5% poryvidone, 4% formaldehyde, 2% glutoral, 6% hydrogen peroxide [3, 5] .
In Ethiopia HIV/AIDS started spreading rapidly in 1980's after the notification of the first case in 1986 [5] [6] [7] . The prevalence of HIV infection in Ethiopia rapidly increased from 3.2% in 1993 to 10.63% in 2001 and now reduced to 2.1% [8] [9] [10] [11] with 1.4 million peoples living with the virus. The main route of transmission is heterosexual intercourse. To mitigate the problem, the Ethiopian government has developed a national policy on HIV/AIDS in 1998. The policy is designed to guide the implementation of successful programs to prevent the spread of HIV/AIDS using the universal prevention and control methods including ensuring of safe use of sharp equipment like needles and razor blades [8, 12] . However, the methods of sterilization and/or disinfection used by barbers in their work place are questionable throughout the country.
Although studies [13] [14] [15] [16] appraising the knowledge, attitude, and practice about HIV transmission are conducted among various section of society, little attention has been given towards hair cutting as a place where such transmission occurs and consequently the study on the assessment of knowledge, attitude and practice about sterilization and/or disinfection of sharp equipment regarding HIV transmission was not well studied before. Hence the present study was conducted to assess the knowledge, attitude, and practice about sterilization of sharp equipment regarding HIV transmission in their work place; and to evaluate the microbiological efficacy of sterilization and/or disinfection methods used in barbershop.
Methods

Study design and settings
Across-sectional study was conducted among barbers and their barbershops in Gondar and Bahir Dar towns from January to June, 2010. Gondar and Bahir Dar cities are the major economical and administrative centers of Amhara Regional States of Ethiopia located 565 Km and 760 Km away from Addis Ababa, the nation capital, respectively and 180 Km far apart from each other. Bahir Dar and Gondar towns have an estimated total population of 256,999 and nearly 300, 000, respectively according to 2010 Central Statistical Authority of Ethiopia [17] . Barbering is one of income generating activities for many urban youths in many parts of Ethiopia including the study areas.
Sampling and sample size determination
The source population for this study was all men barbershops of the Bahir Dar and Gondar cities. All men barbershops in these two cities were registered before the study and there were 267 barbershops. Considering 50% of the total coverage, 134 barbershops were selected for the study. The barbershops were stratified by geographic proximity and from each stratum barbershops were selected systematically using the sampling interval based on proportion. One barber was selected randomly for the interview in each barbershop if two or more barbers were available per a barbershop. Female barbershops and beauty salons, those unwilling to participate in the study, those who delivered incomplete data were excluded from the study.
Data collection
Using pre-tested questionnaire and observational checklist data was collected. Prior to data collection, data collectors were oriented on the objective of the study, methods of interviewing and the importance of filling the format properly. The quality of the data was assessed and supervised during interviewing.
The pre-tested observation checklist used for data collection was designed to record the instruments used, type of decontamination, description of equipment decontamination procedures, names and certification of germicidal potency of decontaminant in terms of composition, concentration and expiration. Other practices observed included incidences of zero-cut hairstyles and accidental cuts as well as actions taken on client and instrument on such occasions. With the exception of the verification of decontaminants, other observations were done unobtrusively.
Microbiological data
Sharpeners of the barbers who had been selected to the questionnaire were taken for this purpose. The 'pre' and 'post' sterilized and/or disinfected sharpeners tips were swabbed aseptically with a sterile moisten absorbent cotton swab and inoculated in to a separate sterile 1 ml normal saline labeled as " pre" and "post'. The samples were delivered to Microbiology laboratory of Felege Hiwot Hospital and Gondar University Hospital, respective to each city within one hour in ice cold after collection. A known volume of samples from each tube were then inoculated to the Standard Plate Count Agar (SPCA which was prepared as per the instruction of the manufacturer labeled) by means of a sterile spreader [9] .
Based on the standard microbiological procedures, plates were incubated aerobically for 20 hours at 35-37°C. Then plates were read for the presence or absence of colonies. Colonies were counted in each plate (the assumption that, each viable cell will form a colony is an indication of the members of viable cells in the original sample under study) [4] . Coagulase test was done to identify bacterial origins which are part of the normal flora of the skin which used as an indirect indicator whether other blood born pathogens were cleared after sterilization and /or disinfection procedures of barbers. According to the standard [6] , colony count on average percentage reduction (APR) of each plate was calculated to determine the efficacy of the methods of sterilization and/or disinfection used in the barbers. Average percent colony reduction was calculated as number of colony on 'pre' plate minus number of colony count on 'post' plate divided by the number of colony on 'pre' plate multiplied by 100%.
Data analysis
The collected raw data was entered to SPSS version 16-software package and analyzed based on variables set or the objective of the study. The score of one or zero was given based on the correct or wrong answer to individual knowledge questions and Likert scaling was used to measure the responses to each attitude statement [18] . The knowledge score of 75.0% or above was graded as good knowledge and below this cut-off point as poor knowledge. The score of 60.0% and below was graded as unfavorable attitude and above this cut-off point as favorable attitude. The presence of at least one risky practice was considered as poor while its absence as good practice [18] . The microbiological data (efficacy of methods of sterilization and/or disinfection) was analyzed by calculating the average percent reduction. Simple descriptive statistics was used to explain the findings of the study.
Ethical consideration
Data collection was preceded after a written consent obtained from barbershop owners and an oral consent from the study participants of barbers. Ethical approval for the study was obtained from the Research and Publications Office of Bahir Dar University.
Results
Sociodemographic characteristics
One hundred twenty three (91.8%) barbers were participated during study period and the rest (8.2%) were excluded due to various reasons. Among the barbers participated in the study, 106 (86.2%) were males. The mean age was 24.6 ± 5.6 which ranges from 17 to 60 years old. Eighty four (71.8%) of the respondents had completed secondary school followed by 29 (24.8%) of participants who had completed the elementary school level. Majority 88 (71.5%) of the barbers had less than 5 years work experience as a barber and 29 (23.6%) of them had experience of 5-10 years.
Practice of sterilization and disinfection techniques
Ninety seven (78.9%) of them had ever practiced sterilization. Ninety-two (76.7%) barbers were currently using sterilization in their barbershop and among these 82 (89.3%) of them used direct flame, 2 (2.2%) dry heat oven, 1 (1.1%) boiling. Out of the 117 (96.7%) barbers who used disinfectants currently, 49 (41.9%) used ethanol, 17 (14.5%) used berekina (bleach) and 44 (37.6%) were used no disinfectants. Eighty-eight (71.5%) of barbers didn't know the concentration of disinfectants they used. Respondents were asked whether any program of inspection was carried out in their settings and 91 (89.2%) of them responded as there was no any programme of inspection by pertinent bodies like municipality, health center, AIDS club in their respective towns (Table 1) . Almost all sterilization and disinfection procedures were riskily practiced according to Likert scaling.
Attitude of barbers towards sterilization and disinfection
About 72 (59.5%) of the respondents strongly agreed that sterilization of sharp instrument is necessarily in their work place for safe practices against the transmission of HIV and other diseases. Regarding disinfection practices, majority 66 (54.1%) of them believed or Table 2 ). Likert scaling showed that none of the respondents had favorable attitudes towards sterilization and disinfection importance and availability.
Knowledge of barbers towards sterilization and disinfection and awareness of HIV transmission in their work place
Ninety six (78%) of the respondents knew that HIV and other bacterial and fungal skin infections could be transmitted by sharing non-sterile sharp barbershop equipments. Out of one hundred twenty three barbers, 59 (48%) had the correct knowledge of what sterilization mean and 111 (94.1%) of them also believed that it is important being practiced in their work place. All were able to mention at least one disease which could be transmitted by using unsterilized sharp objects. Almost all 119 (98.3%) knew sterilization is important in their work place (Table 3 ). However, their scored level of knowledge towards sterilization and disinfection as well as awareness in the transmission of HIV in their work place showed that 23 (18.7%) had excellent knowledge followed by 52 (42.3%) had good knowledge, 43 (35.0%) had fair knowledge, while the rest had poor 5 (4.1%) knowledge. All the barbers were aware of HIV/AIDS and they had a mean knowledge score of 6 ± 1.5 out of a maximum score of 10 regarding sterilization and disinfection as well as in the transmission of HIV in their work place (Table 3) . However, using the Likert scaling, respondents' had poor level of knowledge.
In-site observation of barbers practice on sterilization and disinfection
The check list observation of barbers' practices showed that 112 (94.9%) and 113 (91.9%) of the barbers used at least one of sterilization and disinfection procedures, respectively. Ninety-eight (79.7%) of the barbers didn't know the duration of time of contact when they used disinfect and/or sterilize their instruments. In 84 (80.0%) of barbers it was observed that they didn't practice a correct sterilization and/or disinfection procedures. Almost all barbers had physical facilities including sheets and other common barber shop materials but none had sink, tap water, and first aid kits (Table 4) .
Microbiological data
Pre-procedural isolation showed that 15(12.5%) and 85 (70.8%) were Staphylococcus auerus and Coagulase negative Staphylococci (CNS) species, respectively while post-procedural isolation showed 13 (10.8%) and 62 (51.7%) of S. aureus and CNS, respectively to the pre and post procedures (Tables 5 and 6 ). Average percent colony reduction of the above normal flora pathogens isolated were also determined before and Table 4 after decontamination practices of the barbershop and only 67 (55.8%) showed 81-100% colony reduction followed by 26 (21.7%) and 16 (13.3%) which showed colony reduction from 41-60% and 21-40%, respectively. Similarly, the average percent colony reduction before and after sterilization practices showed that 65 (56.5%) of isolate showed 81-100% reduction which was followed by 23 (20%) and 16 (13.9%) of the isolate which showed 41-60% and 21-40% reduction, respectively (Tables 5 and 6 ). No significant association was found to influence the decontamination and sterilization of barbering equipment except monthly income, pre and post colony count, respectively (Table 5 and 6) .
Discussion
There is a growing concern that barbering procedures could create opportunities for HIV as well as other blood borne and skin diseases transmission. In areas where such infections are common assessing knowledge, attitude and practice of barbers and to evaluate the efficacy of proper sterilization and/or disinfection techniques have a paramount importance for proper intervention. In Africa, barber shaving is probably one of a number of nonsexual cultural practices that may expose individuals to blood and blood-borne pathogens through the use of shared instruments repeatedly for different customers without intervening disinfection and sterilization and unaware of the concept of transmission of infectious agents [19] . For instance, the prevalence of saloon or roadside barber shaving has been reported to be as high as 34 -49% in countries such as Ethiopia, Pakistan, and Bangladesh [20] [21] [22] . The practices done in barbershop, however, are largely underestimated and unaddressed as one of a route of blood-borne disease transmission [19, 20, 23] . In other countries, it was well reported that barbers used sharp instruments which may facilitate the transmission of HBV and HCV [15] . In the current study, the knowledge, attitude and practice of barbers and the efficacy of the sterilization and/or disinfection techniques practiced in the two cities of northwest Ethiopia was assessed for the first time. The majority of them had ever practiced sterilization by using the direct flame. The current most common practice was disinfection using ethanol although others like chlorine (sodium hypochlorate), phenolic compounds, quaternary ammonium compounds, iodine and iodophores inactivate organisms [24] . Using ethanol in the current study had not been a problem; however, most barbers didn't know the concentration of the disinfectants and the appropriate place where quality types of disinfectants were purchased in the market. In similar study [14] in Nigeria, 52% of the disinfections involved the use of kerosene, a disinfectant not recommended for HIV inactivation; 48.3% of the disinfectants were not in the original containers while 53.4% of the sessions involved the use of same brush for cleaning clipper and brushing hair. Like the above Nigerian study, hand-held direct flame was a commonest (89.3%) sterilization technique in the current study but ultra-violet light sterilizer were not used in 50% of the sterilization process in Nigeria [14] and almost none in the current study. Though majority of the respondents were appeared to observe decontamination either as disinfection or sterilization, more than half of the disinfections were inappropriately done [25] which accounted 30% and 20% in the current study, respectively. This implies that the seemingly high disinfection rate among the respondents may only amount to a false sense of security to the clients and general public. This finding is similar to some previous studies on barbers' practices [7, 26] . Moreover, there was no organized body for inspection of barbering practices as well as there were no guidelines and governing rules and almost all sterilization and disinfection procedures were riskily practiced according to Likert scaling. These could show barbershop are the neglected areas of interest in regard to infection control and prevention strategies including HIV /AIDS in Ethiopia which is in agreement with previous study from Nigeria that indicated barbers' activities could serve as a potential group for indirect transmission of HIV in the general population and such practices have not given any noticeable attention by the government and other bodies [14] . Another study also indicated that unlicensed activities by barbers are being done without knowing important health principles [27] . However, unlike under developing countries, activities of barbers are regulated in developed countries through a comprehensive training, licensing and monitoring programmes [24] . This is because the concept of universal precaution considers all blood and body fluids to be potentially infectious and all invasive instruments to be potentially contaminated if already used [28] . The responsibility to keep instruments free of infective agents lies on the barbers.
Our finding that none of the respondents had favorable attitudes towards sterilization and disinfection importance and availability was also consistent an Indian study [29] that showed barbers do not have any perception of unhealthy working practices in barbering and even awareness about threat of receiving hazardous infection from their customers is also unsatisfactory. Downey et al. [28] reported that creation of awareness among barbers about Hepatitis B, C and HIV would play a vital part in prevention and control of these infections. Barbers have low awareness about hepatitis and the risk of transmission of infectious agents by reuse of razors and scissors on multiple clients [15, 30] .
Many studies appraising the knowledge and practices about HIV transmission are conducted among various sections of society. However, little attention has been given towards and very few studies were reported about barber's knowledge and practices regarding HIV transmission [13] . In the current study, 84.1% of the respondents knew that HIV and other skin infections could be transmitted by sharing nonsterile sharp barbershop instruments which was comparably to the study done in Nigeria [14] : However, it was contrary to a study from Nagpur, India [13] which had reported 81% were ignorant about modes of HIV transmission, particularly transmission via razor blades. Nevertheless, in the current study less than half of the participants (48%) had the correct knowledge of what sterilization mean despite the fact that all were able to mention at least one disease which could be transmitted by unsterilized sharp objects and almost all (98.3%) knew sterilization is important in their work place. Wazir et al. [29] in their study showed that the level of knowledge among barbers about health hazards associated with their profession was very poor. In line to this, in the current study all the barbers were aware of HIV/AIDS and they had a mean knowledge score of 6 ± 1.5 out of a maximum score of 10 regarding sterilization and disinfection as well as in the transmission of HIV in their work place. However, using the Likert scaling, respondents' had poor level of knowledge. A study from Nigeria found a mean knowledge score of 7.2 out of a maximum score of 10 among barbers on HIV/AIDS [14] . Most barbers might knew about AIDS that had not resulted in any risk reduction practices [15] but practices of blade reuse have also been reported from a survey of barbers in India [13, 15] .
The observational check list of barbers' practices showed that almost all barbers used at least one of sterilization and disinfection procedures but majority (80.0%) of barbers didn't practice a correct sterilization and/or disinfection procedures and was consistent with the study in Nigeria [14] . Practices such as re-using the same blade, using fixed-blade razors, and performing inadequate disinfection procedures were common, especially among roadside barbers [8] . Specific HIV-risks of barbering procedures relating to HIV transmission have been documented in Nigeria and other African and Asian countries [13, [31] [32] [33] that reported incidences of accidental cuts on scalps and poor hygiene practices, including low disinfection rates of re-useable instruments.
The concept of time of contact of sharp instruments during sterilization and disinfection practices, which if properly done can inactivate infectious agents including HIV was not considered in the majority of the barbers. Despite the availability and concentration of disinfectants used in the barbershop, time of contact of the materials and disinfectants showed only 9.8% of them practiced for more than 15 seconds and majority (79.7%) of the barbers didn't know the duration of time of contact when they used disinfect and/or sterilize their instruments. Health and personal care workers are known to adhere strictly to decontamination guidelines for invasive instruments and the principle of 'universal precautions' [28, 34] but regarding barbers such practices were uncommon and less practiced. Besides poor knowledge, practices and awareness, it is reported that barbers are paying more attention to the decoration, air conditioning, sound system, and availability of television in the shop, but they are not paying attention to risk factors associated with their profession in the prevention of diseases [13] which is consistent with our present study that none had sink, tap water and first aid kits.
The isolation of organism in the post-procedural sterilization and/or disinfection and low average percent colony reduction suggest that the sterilization and disinfectant procedures performed in barbershop were generally poor and indicates the knowledge, the attitudes, and practices of the barber on proper sterilization and/or disinfection techniques were unfavorable. This may result in the transmission of viruses and other pathogens. Reports elsewhere showed the likelihood of transmission increases with the frequency of reuse of razors and blades [20, 35] under the above microbiological conditions. In particular, hands should be kept clean, gloves should be worn and adequate microbiological cleanliness of tools should be ensured. Inspection services should pay particular attention to whether the rules of handling used materials, a potential source of infection, are obeyed by workers [36] .
Any of the sociodemographic characters and microbiological data was not found to influence the decontamination and sterilization of barbering equipments except monthly income and pre and post colony count which was associated to poor practices of sterilization and disinfection. This might be due the fact that the small number of study participants'. In opposite to this study, Chanda et al. [37] showed that barbers in the high-class peripheral areas were more likely to practice appropriate equipment decontamination than those from lowerclass. Inappropriate practices may be due to lack of practical knowledge about decontamination and potency of disinfectants. In another study even the barbers working in shops in high-class areas had less than secondary level education and most barbers started their practice at a very young age of 10-12 years which limits their knowledge about transmission of diseases from the instruments used [16] . A barber's profession is closely linked to the beliefs of an individual [27] and traditional and low-paid barbers in many developing countries earn their livelihood by providing shaving and hairdressing services in the marketplace and on the street side [15, 19] . Such similar findings showed that although almost all socio-demographic variables were not associated to the practices of barbering in the current study, they could play pivotal role for poor or good practices.
Conclusions
This study has revealed the presence of potential risk of HIV and other blood borne disease transmission among the barbers of the study area which was evidenced by the use unfavorable sterilization and disinfection procedures as well as poor knowledge, attitude and practices regarding sterilization and/or disinfection and HIV transmission. For effective control of transmission HIV, other blood born pathogens and skin infections from invasive barber instruments in Ethiopia, a comprehensive and intensified public health approach has to be adopted with the involvement of all relevant sectors and barbers should not be neglected. Thus, we recommended that attention should be given to hygienic and universal precautions practices in barbershops through routine supervision and monitoring by pertinent bodies. Practicaloriented health education, training and supervision and monitoring should be organized for the barbers on equipment decontamination with emphasis on the use of correct procedure of sterilization and disinfection.
